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Sir: 

I, Claude Meares, being duly warned that willful false statements and the like are 
punishable by fine or imprisonment or both (18 U.S.C. § 1001), and may jeopardize the validity 
of the patent application or any patent issuing thereon, state and declare as follows: 



1 . All statements herein made of my own knowledge are true, and statements 
made on information or belief are believed to be true and correct. 



2. I received my Ph.D. in chemistry from Stanford University in 1972 and 
my B.S., with highest honors from the University of North Carolina, Chapel Hill in 1968. I am 
presently a Professor of Chemistry at the University of California, Davis, and the Chief Scientific 
Advisor for Lexrite Labs, Inc., the licensee of the above-identified patent application. I have 
been in these and related positions since 1972. I have over 200 scientific publications in the 
fields of chemistry, nuclear medicine, bioconjugate chemistry and engineered antibodies. A copy 
of my CV is attached as Exhibit A. 

3, I have read and am familiar with the contents of the subject patent 
application. I have also read the Office Action received from the United States Patent and 
Trademark Office dated October 28, 2003. It is my understanding that the Examiner is 
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concerned that (1) the claimed compositions are not novel in view of Stickney et aL, Cancer Res. 
51: 6650 (1991); (2) the claimed compositions are obvious in view of Reardan et aL; Nature 
316:265 (1985); Orlandi et aL, PNAS USA 86:3833 (1989), Pastan etaL, U.S. Patent No. 
5,747,654; and Goodwin et aL, J. NucL Med. 29:226 (1988), and (3) the claimed compositions 
are not enabled by the specification. 

4. The present invention is directed to mutant antibodies comprising (1) a 
reactive site not present in the wild-type of said antibody and (2) complementarity-determining 
regions (CDRs) that recognize a metal chelate. The reactive site is in a position proximate to or 
within said complementarity-determining regions. The reactive site results from the mutation 
and interacts with a complementary reactive group on the metal chelate. The reactive group on 
the metal chelate is selected from carboxyl groups, hydroxyl groups, haloalkyl groups, 
dienophile groups, aldehyde groups, ketone groups, sulfonyl halide groups, thiol groups, amine 
groups, sulfhydryl groups, alkene groups, and epoxide groups. This declaration is presented to 
demonstrate that the claimed mutant antibodies are novel and nonobvious in view of the cited 
references and that the claimed compositions are enabled by the specification as filed. 

5. The claimed compositions are novel over the disclosure of Stickney et aL 
The Examiner alleges that Stickney et aL describe a mutant antibody in which the 

(Fab')2 is generated by chemically linking the binding sites of two separate antibodies with a 
bis-maleimidomethyl ether to create a mutant antibody. In particular, the Examiner alleges that 
the linker is a mutation that is a reactive site and concludes that the antibody of Stickney et aL 
contains all of the elements of the claimed mutant antibodies. 

A mutation is a substitution, addition, or deletion in a nucleotide sequence 
encoding a polypeptide of interest {see, specification at e.g., page 23, lines 26-28). In the case of 
an antibody, a mutant antibody is generated by introducing a substitution, addition, or deletion 
into the nucleotide sequence encoding the antibody. The chemically produced antibody 
described in Stickney et aL is not a mutant antibody. As explicitly set forth in Stickney et aL, the 
antibody is formed by chemically joining a Fab' fragment from a monoclonal antibody that 
specifically recognizes a carcinoembryonic antigen to a Fab' fragment from a monoclonal 
antibody that specifically recognizes a metal chelate {see, page 6651, col. 2, lines 8-14). There is 
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no disclosure in Stickney et ah of generating a mutant antibody by introducing a substitution, 
addition, or deletion in the nucleotide sequence encoding the antibody. 

Therefore, Stickney et ah does not describe every element of the claimed mutant 

antibodies. 

6. The claimed compositions are not obvious over the disclosures of Reardan 
et ah, Orlandi et ah, Pas tan et ah, and Goodwin et ah 

The Examiner has alleged that the claimed compositions are obvious in view of 
the combination of the disclosures of Reardan et ah, Orlandi et ah, Pastan et ah, and Goodwin et 
ah In particular, the Examiner alleges that Pastan et ah teach a disulfide stabilized antibody 
comprising and SH group not present in the wild type antibody, and that Goodwin et ah teach a 
chelate comprising a reactive group of complementary reactivity to a reactive site. 

a. The cited references fail to disclose each element of the presently claimed 
mutant antibodies and do not provide any motivation for one of skill in the art to 
develop the claimed mutant antibodies 

L Reardan et ah 

I am the corresponding author of Reardan et ah and the experiments described 
therein were all conducted under my supervision. Reardan et ah describe a wild type monoclonal 
antibody, CHA255, which specifically recognizes a metal chelate. Reardan et ah do not disclose 
or suggest generating mutants of CHA255, or indeed, any mutant antibodies. Therefore, 
Reardan et ah do not provide any motivation for one of skill in the art to generate the claimed 
mutant antibodies that comprise a reactive site that interacts with a reactive group on a metal 
chelate. 

ii. Orlandi et ah 

Orlandi et ah describe cloning of the wild type of the variable regions of 
immunoglobulin molecules. Orlandi et ah does not disclose or suggest mutant antibodies. In 
fact, Orlandi et ah explicitly describes experiments to confirm that the sequences of the variable 
regions are accurately amplified (see, e.g., page 3835, col. 2, lines 25-28). Thus, Orlandi et ah, 
provide no motivation for one of skill in the art to generate any mutant antibodies, much less 
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mutant antibodies which comprise a reactive site that interacts with a reactive group on a metal 
chelate. 

iil Pastan et al 

Pastan et al describe a polypeptide comprising two separate variable regions of a 
ligand binding moiety connected via a disulfide bond (see, e.g., col. 1, lines 61-66). Pastan et al. 
does not disclose or suggest that a reactive site on the mutant antibody may be in a location that 
would allow the site to react with a reactive group on the metal chelate. The disclosure of Pastan 
et al does not even contain the term "metal chelate." Therefore, Pastan et al, provide no 
motivation for one of skill in the art to generate mutant antibodies which comprise a reactive site 
that interacts with a reactive group on a metal chelate. 

iv. Goodwin et al. 

I am an author of Goodwin et al. and the majority of the experiments described 
therein were conducted with my collaboration. Goodwin et al describe wild type monoclonal 
antibodies that specifically recognize and bind a 1, 4 dithiol spacer group on a metal chelate. 
The wild type antibodies of Goodwin et al recognize and specifically bind to the spacer group 
itself. In contrast to the presently claimed mutant antibodies, the wild type antibodies of 
Goodwin et al, do not comprise any mutations, much less mutations that are reactive sites with a 
complementary reactivity to a reactive group on a metal chelate. Therefore, Goodwin et al do 
not provide any motivation for one of skill in the art to generate the claimed mutant antibodies 
that comprise a reactive site that interacts with a reactive group on a metal chelate. 

Figure 1 of Goodwin et al sets forth the structures of several metal chelates 
discussed in the references, i.e., bromoacetamidobenzyl-EDTA (BABE) (Fig 1 A); BABE 
conjugated to a protein via an iminothiolane spacer (Fig. IB); and metal chelates comprising a 
1,4-dithiol spacer (Figs. 1C and ID). None of the compounds shown in Figure 1 comprise a 
reactive functional group of complementary reactivity to a reactive site on the wild type 
monoclonal antibodies described in Goodwin et al 

Therefore, Goodwin et al does not provide any motivation for one of skill in the 
art to generate mutant antibodies which comprise a reactive site that interacts with a reactive 
group on a metal chelate. 



4 



Thus, none of the cited references disclose all of the elements of the claimed 
mutant antibodies which comprise a reactive site that interact with a reactive group on a metal 
chelate. Moreover, none of the cited references provide any motivation for a skilled artisan to 
generate such mutant antibodies. 

b. Even if the cited references were combined, the combination would not 
lead to the presently claimed mutant antibody 

As explained in detail above, none of the references disclose each element of the 
claimed mutant antibodies which comprise a reactive site that interacts with a reactive group on a 
metal chelate. Likewise, the combination of references does not disclose each element of the 
presently claimed antibody. In addition, the references alone or in combination not provide 
motivation for one of skill in the art to generate the presently claimed antibody. Three of the 
references: Reardan et aL 9 Orlandi et al, and Goodwin et al disclose only wild-type antibodies. 
There is no disclosure of suggestion in any of these references of any mutant antibody, much less 
a mutant antibody with mutation that is a reactive site with complementary reactivity to a 
reactive group on a metal chelate. One reference, Pastan et al describes addition of a disulfide 
linkage between two separate variable regions of a polypeptide which is a ligand binding moiety 
(e.g., an antibody) to stabilize the polypeptide. There is no disclosure or suggestion in Pastan et 
al that the disulfide linkage is positioned in a location where it may interact with a reactive 
group on a metal chelate that is bound to an antibody. Moreover, Pastan et al does not describe 
any metal chelates. Therefore, even if the cited references were combined, the combination 
would not lead to the presently claimed mutant antibody which comprise a reactive site that 
interacts with a reactive group on a metal chelate. 

c. One of skill in the art would have no reasonable expectation of success in 
producing the claimed mutant antibody by combining the cited references 

One of skill in the art would have no reasonable expectation of success in 
modifying the disclosures of the cited references to produce the claimed mutant antibodies 
comprising a reactive site that interacts with a reactive group on a metal chelate. As explained 
above, none of the cited references disclose or suggest that a reactive group on a mutant antibody 
may be placed in a location that would allow the reactive site on the antibody to react with a 
reactive group on a metal chelate bound by the antibody. Without the explicit guidance in the 
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specification of the present application regarding the placement of a reactive site on a mutant 
antibody having a reactive site not present on the wild-type antibody, wherein the reactive site is 
the mutation and interacts with a reactive group on the metal chelate (see, e.g., page 71, line 1 to 
page 73, line 2). More particularly, the specification at page 71, lines 16-23 and page 73, lines 
25-28 describes the use of computer aided design to select serine 95 as a suitable position for 
placement of a reactive site. Without these teachings, one of skill in the art would not have 
expected that modifying the cited references would successfully produce such an antibody. 

7. The claimed compositions are enabled by the specification as filed. 

It is my understanding that the Examiner is concerned that the specification does 
not enable a mutant antibody comprising any reactive site or a mutant antibody comprising a 
reactive site within the CDR. In particular, the Examiner alleges that the specification enables 
only mutant antibodies comprising a reactive site that is the SH group of cysteine, wherein the 
reactive site is proximate to a CDR. 

a. The specification provides ample guidance, including actual working 

examples, for one of skill in the art to practice the full scope of the claimed 

invention 

The specification provides ample guidance for one of skill in the art to practice 
the claimed invention, i.e., mutant antibodies that recognize a metal chelate and comprise a 
reactive site not present on the wild-type of the antibody, wherein the reactive site interacts with 
a reactive group on the metal chelate. For example, the specification describes methods of 
generating mutant antibodies, including mutant antibodies that recognize a metal chelate (see, 
e.g., page 23, line 20 to page 50, line 9); multiple types of reactive sites that can be introduced 
into the mutant antibodies (see, e.g., page 47 line 16 to page 48, line 26); and multiple metal 
chelates with suitable reactive groups of complementary reactivity to the reactive site on the 
mutant antibodies (see, e.g., page 61, line 25 to page 64, line 24). 

The specification also provides working examples of (1) synthesis of an 
exemplary metal chelate with a reactive group (see, e.g., page 67, line 19 to page 69, line 16); (2) 
generation of a mutant antibody comprising a reactive site that is the mutation, wherein the 
reactive site binds to a reactive group on a metal chelate (see, e.g., page 71, line 1 to page 73, 
line 2); and (3) irreversible binding of an exemplary mutant antibody to a metal chelate with a 
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reactive group of complementary reactivity to the reactive site on the antibody {see, e.g., page 
73, line 4 to page 75, line 5). 

b. Based on the guidance in the specification and the working examples, one 
of skill in the art would appreciate that mutant antibodies comprising the claimed 
reactive sites are fully enabled 

As explained above, the specification describes multiple methods of generating 
mutant antibodies using methods well known in the art and include, for example, site directed 
mutagenesis, PCR mutagenesis, and cassette mutagenesis {see, e.g., page 23, line 20 to page 31, 
line 14). In addition, the specification sets forth methods of expressing and purifying the mutant 
antibodies {see, e.g., page 31, line 15 to page 46, line 28). Moreover, the specification sets forth 
multiple types of reactive sites that can be introduced into the mutant antibodies including 
cysteinyl residues, histidyl residues, lysinyl and other amino terminal residues, arginyl residues, 
tyrosyl residues, aspartyl residues, glutamyl residues, glutaminyl residues, asparaginyl residues, 
proline residues, and lysine residues {see, e.g., page 52 line 16 to page 55, line 2). Thus, there is 
ample guidance in the specification for one of skill in the art to practice the full scope of the 
claimed invention/ 

In addition to the guidance in the specification regarding generation of a mutant 
antibody, the specification provides two working examples which demonstrate: (1) generation of 
a mutant antibody comprising a reactive site that is the mutation, wherein the reactive site binds 
to a reactive group on a metal chelate {see, e.g., page 71, line 1 to page 73, line 2); and (2) 
irreversible binding of a mutant antibody to a metal chelate with a reactive group of 
complementary reactivity to the reactive site on the antibody. 

More particularly, Example 3 (page 71, line 1 to page 73, line 2) describes 
generation of a mutant CHA255 antibody comprising a reactive site not present on the wild type 
CHA255 antibody using computer aided design to identify suitable placement of a mutation, i.e., 
substitution of a native amino acid residue for a reactive site. As set forth in Example 3, a serine 
residue at position 95 (S95) of the light chain of CHA 255 and an asparagine residue at position 
96 (N96) of the light chain of CHA 255 were chosen for substitution because of their proximity 
to the para-substituent acryl group of a metal chelate {i.e., (S)-/?-acrylaminobenzyl-EDTA-In 
chelate) when the metal chelate is bound to the CHA255. The serine and asparagine was also 
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chosen for substitution because it was identified as a residue that was not involved in the van der 
Waals interactions between CHA255 and the metal chelate. Example 3 further sets forth 
mutagenesis of the S95 to cysteine and the N96 to cysteine to generate mutant CHA255 light 
chains and expression of the mutant CHA255 light chains in Drosophila cells. 

Example 4 (page 73, line 5 to page 75, line 5) describes binding of a mutant 
CHA255 antibody comprising a reactive site not present on the wild type CHA255 to a metal 
chelate with complementary reactivity to the reactive site on the mutant CHA255 antibody. 
More particularly, Example 4 describes binding of the mutant antibodies of Example 3 to 111 In- 
labeled metal chelates bearing acrylamido, chloropropionamido, or chloroacetamido groups. 

Thus, based on the guidance in the specification and the teachings of the actual 
working Examples 3 and 4, one of skill in the art would appreciate that the claimed mutant 
antibodies are fully enabled. 

c. Based on the guidance in the specification and the working examples, one 
of skill in the art would appreciate that mutant antibodies comprising a reactive 
site not present in the wild type of the antibody, wherein the reactive site is 
proximate to or within the CDR are fully enabled 

As explained above, the specification describes multiple methods of generating 
mutant antibodies using methods well known in the art and include, for example, site directed 
mutagenesis, PCR mutagenesis, and cassette mutagenesis {see, e.g., page 23, line 20 to page 31, 
line 14). In addition, the specification sets forth methods of expressing and purifying the mutant 
antibodies {see, e.g., page 31, line 15 to page 46, line 28). Moreover, the specification sets forth 
multiple types of reactive sites that can be introduced into the mutant antibodies, including, for 
example, cysteinyl residues, histidyl residues, lysinyl and other amino terminal residues, arginyl 
residues, tyrosyl residues, aspartyl residues, glutamyl residues, glutaminyl residues, asparaginyl 
residues, proline residues, and lysine residues {see, e.g., page 52 line 16 to page 55, line 2). 
Thus, there is ample guidance in the specification for one of skill in the art to practice the full 
scope of the claimed invention. 

In addition to the guidance in the specification regarding generation of a mutant 
antibody, the specification provides a working example which demonstrates: generation of a 
mutant antibody comprising a reactive site that is the mutation, wherein the reactive site binds to 
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a reactive group on a metal chelate (see, e.g., page 71, line 1 to page 73, line 2) and wherein the 
reactive site is within the CDR of the antibody. 

More particularly, Example 3 (page 71, line 1 to page 73, line 2) describes 
generation of a mutant CHA255 antibody comprising a reactive site not present on the wild type 
CHA255 antibody using computer aided design to identify suitable placement of a mutation, 
e.g., a reactive site. As set forth in Example 3, a serine residue at position 95 (S95) of the light 
chain of CHA255 and an asparagine residue at position 96 (N96) of the light chain of CHA255 
were chosen for substitution because of their proximity to the acryl group of a metal chelate (i.e., 
(S)-p-acrylaminobenzyl-EDTA-In chelate) when the metal chelate is bound to the CHA255. The 
serine and asparagine was also chosen for substitution because it was identified as a residue that 
was not involved in the hydrophobic interactions or hydrogen bonding between CHA255 and the 
metal chelate. Each of the substituted residues is within the CDR of CHA255. Example 3 
further sets forth mutagenesis of the S95 to cysteine and the N96 to cysteine to generate a mutant 
CHA255 light chain, and expression of the mutant CHA255 light chain in Drosophila cells. 

Thus, as set forth in Example 3, using methods known in the art, a skilled artisan 
would be able to identify suitable positions for placement of a mutation in an antibody. In 
particular, one of skill in the art would be able to identify suitable positions proximate to or 
within the CDR of an antibody which can be substituted for a reactive site, i.e., a reactive site 
that has complementary reactivity to a reactive group on a metal chelate. 

Accordingly, based on the guidance in the specification and the disclosure of 
working Example 3, one of skill in the art would appreciate that the claimed mutant antibodies 
are fully enabled. 
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8. In view of the foregoing, it is my scientific opinion that the claimed 
mutant antibodies are novel and not obvious in view of the cited art. Moreover, it is my 
scientific opinion that the claimed mutant antibodies are fully enabled by the specification as 
filed. 



Date: foUl^^O^ 




Claude Meares, Ph.D. 
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